To investigate the cause(s) of infarction in the anterior choroidal artery territory, we studied 31 patients (18 men, 13 women) aged 19-82 (mean 58) years, with infarction in this territory documented by computed tomography. All patients were evaluated within 30 days after infarction and had carotid artery studies (arteriography in 17, duplex ultrasound in 14). Fifteen patients had echocardiography. Risk factors for atherosclerosis were chronic hypertension in 20 patients, smoking in 17, diabetes in 10, age >69 years in eight, and elevated serum cholesterol concentration in three. The percentage of patients with extracranial carotid artery stenosis (four of 31, 13%) and the severity of stenosis (mild in two, moderate in two) were similar to that reported in neurologically asymptomatic individuals. The percentage of patients with intracranial carotid artery stenosis (one of 17, 6%) or potential cardiac sources of emboli (two of 31, 6%) was also low. Our findings suggest that infarctions hi the anterior choroidal artery territory usually result from small-vessel disease. Associated carotid artery stenosis and potential sources of cardiac emboli are rare and may be coincidental. (Stroke 1989;20:616-619)
T he territory of the anterior choroidal artery (AChA) includes important motor and sensory structures, 1 -6 the destruction of which can produce severe neurologic impairment. AChA syndrome, consisting of hemiplegia, hemianesthesia, and homonymous hemianopsia, was first described by Foix et al. 7 Hemiparesis is usually due to involvement of the posterior limb of the internal capsule, hemisensory loss to involvement of the ventral posterolateral nucleus of the thalamus or the thalamocortical fibers, and hemianopsia secondary to involvement of the lateral geniculate body or the geniculocalcarine tract. Hemiparesis is the most constant deficit, dysarthria and hemisensory loss are less common, and hemianopsia is rare. 8 - 9 An unusual form of homonymous hemianopsia, quadruple sectoranopsia with a spared thin strip of vision around the horizontal meridian in the blind field, has been noted in some patients with AChA territory infarction and has been suggested to be diag-nostic of lateral geniculate body dysfunction. 1011 AChA territory infarction on the right side can produce spatial hemineglect, and infarction on the left side can cause a mild language disorder. 8 -9 Also, a syndrome of acute pseudobulbar mutism has been described in patients with bilateral AChA territory infarctions. 12 The cause(s) of infarction in the AChA territory has (have) not been studied in a large group of patients. In previous reports, many patients did not have carotid artery studies or results were not given in detail. To investigate the cause(s) of infarction in this vascular territory, we studied the frequency and severity of ipsilateral carotid artery stenosis, potential sources of cardiac emboli, and the associated vascular risk factors in 31 patients with AChA territory infarction.
Subjects and Methods
Thirty-one patients with AChA territory infarction (18 men and 13 women), aged 19-82 (mean 58) years, were evaluated at the University of Iowa Hospital or Iowa City Veterans Administration Hospital within 30 days after infarction. Twenty-eight patients were white and three were black. Twelve patients were seen between August 1982 and June 1986, and eight of the 12 have been reported. 9 The remaining 19 patients were identified consecutively and were evaluated prospectively between September 1986 and May 1988. AChA territory infarction was diagnosed by computed tomography (CT) when a lesion was located primarily within this territory as outlined by a template of cerebral vascular territories ( Figure I) . 13 All infarctions involved the posterior limb of the internal capsule. For each patient, the assigned attending neurologist decided upon the diagnostic workup. All patients had a carotid artery study (arteriography in 17, duplex ultrasound in 14) , complete blood count, prothrombin time, partial thromboplastin time, sedimentation rate, syphilitic serology, and fasting cholesterol concentration determinations. A fasting cholesterol level of >200 mg/100 ml was considered undesirable. Many patients, especially younger ones, also had antinuclear antibody, antithrombin III, protein C, and protein S determinations. Patients were classified as hypertensive if they had chronic elevated blood pressure (> 140/90 mm Hg) requiring medical treatment.
Carotid stenosis was labeled as mild (16-49%), moderate (50-79%), or severe (80-100%) by the degree of luminal diameter reduction. Fifteen patients underwent echocardiography. Potential sources of cardiac emboli were diagnosed when there was atrial fibrillation, valvular heart disease, focal myocardial hypokinesis, or an intracardiac thrombus.
Results
Infarctions occurred on the left side in 19 patients and on the right side in 12. Clinical information and results of evaluation are summarized in Table 1 . All 31 patients had hemiparesis, 22 (71%) had dysarthria, 15 (48%) had hemisensory loss to touch and pinprick, and homonymous visual field defects developed in two (6%) patients (hemianopsia in one and a superior quadrantanopsia in another). All patients had at least one of the vascular risk factors listed in Table 1 or were >69 years old. Twenty (65%) patients had chronic hypertension. Vascular risk factors in the 11 nonhypertensive patients included smoking as the only risk factor in five, smoking and oral contraceptive use in three, diabetes and age >69 years in two, and age >69 years as the only risk factor in one.
The extracranial carotid artery was normal in 27 (87%) patients (15 on arteriography, 12 on duplex ultrasound). Mild stenosis was present in two patients and moderate stenosis in two; no patient had severe stenosis or occlusion. A potential source of cardiac emboli was found in only two (6%) patients (atrial fibrillation in both). One patient with atrial fibrillation also had mild carotid stenosis on the side of infarction.
The intracranial carotid artery was normal in 16 of 17 (94%) patients who had arteriography, and one (6%) had an irregular plaque with mild stenosis at the carotid siphon. The AChA was patent in 15 patients, and in two it was not visible. Nonvisibility of the AChA was not associated with proximal carotid artery stenosis or cardiac sources of emboli. We did not see an abrupt arterial cutoff, suggestive of embolization, in any patient.
Discussion
Neurologic deficits in our patients were similar to those reported in another study of 16 patients with AChA territory infarction. 8 These deficits are not characteristic of lesions in the AChA territory. They can also result from infarctions in other vascular territories, such as those of the deep (lenticulostriate) or superficial branches of the middle cerebral arteries and the penetrating brainstem arteries. Absence of aphasia, depressed level of consciousness, or headache, abnormalities usually indicative of large cerebral infarctions, appears to be helpful in distinguishing involvement of the AChA territory from that of the superficial middle cerebral artery territory. None of our patients had aphasia, depressed level of consciousness, or headache. Similarly, the absence of brainstem signs and depressed level of consciousness is helpful in distinguishing AChA territory from brainstem infarction. To confirm infarction in the AChA territory, CT or magnetic resonance imaging is needed.
The percentage of our patients with extracranial carotid artery stenosis (four of 31, 13%) was low, and the severity of stenosis was mild to moderate (Table 1) . Similar results of carotid artery studies were obtained in a large number of neurologically asymptomatic individuals. 1415 A similar percentage of patients with AChA territory infarction reported by Sterbini et al 16 had a possible carotid embolic source (three of 27, 11%), but the severity of Pt, patient; ICA, internal carotid artery; F, female; HP, hemiparesis; HS, hemisensory loss; SMK, smoking; (a), arteriography; M, male; DA, dysarthria; HTN, hypertension; DM, diabetes mellitus; (d), duplex ultrasound platelet count; HV, homonymous visual loss.
•Echocardiogram not done.
BCP, birth control pills; ; chol, cholesterol; PLT, stenosis was not stated. In the two reports by Helgason et al, 1112 results of extracranial carotid artery studies were given for six patients (four with bilateral AChA territory infarctions), and one had mild bilateral stenosis. Decroix et al 8 found "moderate" extracranial carotid artery stenosis, as judged by Doppler ultrasound, in five (38%) of 13 patients with AChA territory infarction who had carotid artery studies.
The percentage of our patients with intracranial vascular abnormalities was also low (one of 17, 6%). In three other reports 81112 on AChA territory infarction, the intracranial carotid artery was studied using arteriography in only four patients with spontaneous infarction. One of these four patients was found to have petrous carotid narrowing of unspecified severity. 12 Although nonvisibility of the AChA on carotid arteriography is expected in approximately 5% of studies, 17 it may have represented proximal AChA occlusion in our two patients with this abnormality. However, proximal AChA occlusion by itself usually does not result in infarction, as demonstrated by iatrogenic occlusions of this artery in an attempt to treat Parkinson's disease. 1819 The best explanation for this is that anastomoses between the AChA and branches of the posterior communicating and posterior cerebral arteries 23 supply blood to the AChA when its stem is occluded. Therefore, infarction probably occurs when a branch of the AChA, or the AChA itself and the arteries supplying collateral blood flow to it, become occluded. Because of their small size, occlusions of the AChA branches could not be diagnosed with certainty on arteriography. It is important to emphasize that abnormalities suggestive of embolization were not seen in any of our 17 patients who had arteriography.
The percentage of our patients with potential cardiac sources of emboli was also low (two of 31, 6%; Table 1 ). Decroix et al 8 found the same frequency of potential cardiac sources of emboli (one of 16, 6%) in their patients with AChA territory infarction. Sterbini et al 16 found a possible cardiac source of emboli in five of 27 (19%) patients with AChA territory infarction, but the types of abnormalities were not stated. In two reports by Helgason et al, 1112 11 patients had spontaneous AChA territory infarction, and a possible cardiac embolic event was diagnosed in two of the 11 (atrial fibrillation in one and ischemic cardiomyopathy in the other).
The low rates of carotid artery stenosis or potential cardiac sources of emboli in our patients suggest that small-vessel disease is the principal cause of AChA territory infarction. The most common pathologic lesions responsible for small-vessel disease of the brain are microatheroma and lipohyalinosis.
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Chronic hypertension is the single most important risk factor for small-vessel disease of the brain, and 20 (65%) of our 31 patients had chronic hypertension. The importance of other vascular risk factors in the pathogenesis of small-vessel disease of the brain remains to be elucidated. However, since microatheroma histologically resembles atherosclerotic lesions in large arteries, we listed the vascular risk factors for large-artery atherosclerosis as well. Additional documented causes of AChA stenosis include neurovascular syphilis 1 and iatrogenic occlusion during temporal Iobectomy" and during ligation of saccular aneurysms of the supraclinoid internal carotid artery, 22 the posterior communicating artery, 16 and the AChA. 23 Based on our experience it appears that the principal cause of infarction in the AChA territory is small-vessel disease, with chronic hypertension being the single most important risk factor. The percentage of patients with carotid artery stenosis or potential cardiac sources of emboli is low, which suggests that these abnormalities may be coincidental. Evaluation of patients with AChA territory infarction should be individualized, but carotid arteriography and echocardiography usually will not demonstrate a causative abnormality. Therapies directed at the risk factors for small-vessel disease may reduce the incidence of ischemic events in the AChA territory.
